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Remarks: 

The content of this test report shall not be modified. 

The results given in this report relate to the tested sample(s) only. 

This test report is made according to the requirements of the test procedures in the chapter 2.1. 

This test report fulfils the requirements of ISO 17025. 
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Dr. Andreas Bohren 
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Test engineer 
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1 Summary and main results 
 

Test procedures Version Date 

ACFI Test Specifications No. 11 Rigid Plastic Sheets  1.04 01.07.2015 

ACFI Test Specifications No. 00a General Part A 1.03 01.03.2018 

ACFI Test Specifications No. 00b General Part B  1.02 01.12.2018 

ACFI Collection of resolutions 24 09.09.2020 

 

Test sequence Date 

Sampling date N/A 

Delivery date 04.05.2021 

Test date 14.07.2021 

Production ice balls KW26/ 2021 

Final assessment and evaluation 14.07.2021 

Special remarks on the test procedure:  

The test was performed on test specimen H339/1 for roof applications and for facade applica-
tions. 

 

Results 

Impact direction 90° - Roof 45° - Façade 

Watertightness HW5 HW5 

Light transmission HW3 HW4 

Light shielding -- -- 

Mechanical performance -- -- 

Appearance HW2 HW2 

Note: The hail resistance class will only be finally determined by the expert group of the ACFI 
Expert Commission Elementary Protection Register (FER). 
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2 Introduction 

2.1 Remarks on the test sequence 
-- 

2.2 Manufacturer's specification  
All manufacturer's specifications in this report have been checked for plausibility by the test labor-

atory and are therefore not marked further. 

2.3 Specific abbreviations and formats used in the report  
NR Not required, not relevant 

NA Not applicable 

NS Not specified 

NT Not tested 

- -  No result as test was not performed 

Date and time is always indicated in the format (if applicable) DD.MM.YYYY HH:MM 

Indications about tilt angle and sample inclination are always measured from horizontal. 

Length always denotes the distance in vertical (south-north) direction as tested  

2.4 Instruments and test devices 
The instrument types, specifications, serial numbers and calibration status of the instruments and 

test devices which were used to make the measurements and tests for this test report are filed in 

an internal database at the test laboratory. Upon request all this information can be made available 

as required by the ISO 17025. 

Ice balls of well-defined diameter and velocity are being shot on the test sample with a compressed-

air driven launcher. The ice balls are made of transparent laboratory ice without any visible cracks 

or inclusions of air bubbles. The ice balls are made from ice blocks using a melting procedure. The 

ice balls are stored for at least 48h at a temperature of -20°C ± 2°C before using them for testing. 

The time between the removal of the storage container and the launching is less than 60 seconds. 

Unless otherwise stated, the ice balls are fired horizontally and the test sample is installed vertically. 

The velocity of the projectile is controlled by the pre-set system pressure. The distance between 

the point of impact and the measurement of the projectile velocity is less than 1 m. The velocity of 

the projectiles is measured using photoelectric barriers (Siemens SFH 409-2 & SFH 309). The point 

of impact is defined by two intersecting laser beams.  

The mass of the projectiles is measured directly before launching using an electronic scale (Kern 

440-33N). 

The tools used for assessment and rating of damages are (as applicable and required by the ap-

plicable test specification):  

- Visual inspection by two test engineers.  

- Vacuum test device according to chapter 8 of the SN EN 13583 

- Magnifying glasses (6x magnification)   
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3 Specimen descriptions 

3.1 Specimen identification 
Model ARCOPLUS SY 626 TRS Bicolore 

Description Multi wall sheet 40 mm thickness, 7 walls 

Gross length 1000 mm 

Gross width   600 mm 

Gross height 40 mm 

Material composition Polycarbonate 

Surface treatment / Color  2-sided UV-protection / bicolore (satin clear 

outside/ satin opal inside) 

Serial No of test sample(s) -- 

Composition / Cross section See Annex 

 

Remarks: 1200 x 1000 mm (W x L): 2 panels 600 mm wide and 1000 mm long connected to-

gether (tongue and groove). 

3.2 Description of the support structure 
The specimen was installed in a frame on all sides and mounted on a solid underground. The test 

specimen (1) is installed vertically in a frame made of aluminum profiles (2). The frame is fixed to 

a rigid background.  
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3.3 Test Setup 

  

Figure 1 The test specimen (1) in a frame made of aluminium profiles (2).   

1 

2 
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3.4 Definition of targets  
The multi wall sheet is impacted at the following locations (Figure 2): 

(1) Middle: Circle with a radius of 150 mm at the specimen center  

(2) Corner: Circle with a radius of 25 mm at the coordinate (1/10 b / 1/10 l)  

(3) Mid-point between the ribs  

(4) Close to a rib; the distance from the rib is 1/5 of the projectile diameter  

 

Other critical points determined by the test laboratory: 

      -- 

 

 

Figure 2: 3.4 Definition of target area 
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3.5 Photographs of targets 

 Tr    

Figure 3: Target area middle (1) Connection 
area 

Figure 4: Target area edge (2) 

  

 

 

Figure 5: Target area close to a rib (3) Figure 6: Target area mid-point between the 
ribs (4)  
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4 Test protocol 

4.1 Specimen storage prior to testing (conditioning) 
The samples were stored at the test climate for more than 3 days before testing. 

4.2 Specimen treatment before testing 
The samples were cooled with ice flakes for three minutes before testing. 

4.3 Ambient conditions 
Temperature TAmb = 23°C ± 2°C 

Temperature of test sample TSample = 23°C ± 2°C 

Humidity RH = 50% ± 10°% 

4.4 Angle of impact 
The angle of impact is 90° for sheets used on the roof and 45° for those used on the façade. 

4.5 Test protocol 

4.5.1 H339-1 (roof applications)  

No. Target A [°] Time Ø [mm] M [g] V [m/s] E [J] R 

1 (3) 90 14.07.2021 13:46 50 59.85 31.66 30.0 [B]** 

2 (3) 90 14.07.2021 13:47 50 59.08 30.76 28.0 [B]** 

3 (3) 90 14.07.2021 13:50 50 58.99 30.79 28.0 [B]** 

4 (3) 90 14.07.2021 13:51 50 59.35 30.42 27.5 [B]** 

5 (3) 90 14.07.2021 13:52 50 60.10 30.55 28.0 [B]** 

6 (3) 90 14.07.2021 13:57 40 31.64 27.23 11.7 [B]** 

7 (3) 90 14.07.2021 14:00 40 30.61 28.34 12.3 [B]** 

8 (3) 90 14.07.2021 14:00 40 30.56 27.55 11.6 [B]** 

9 (3) 90 14.07.2021 14:01 40 29.64 26.43 10.4 [X] 

10 (3) 90 14.07.2021 14:02 40 30.23 27.46 11.4 [B]** 

11 (3) 90 14.07.2021 14:04 40 30.78 27.95 12.0 [B]** 

12 (3) 90 14.07.2021 14:10 30 11.99 22.01 2.9 [X] 

13 (3) 90 14.07.2021 14:11 30 12.53 24.23 3.7 [B]* 

14 (3) 90 14.07.2021 14:12 30 12.21 23.99 3.5 [B]* 

15 (3) 90 14.07.2021 14:14 30 12.37 23.87 3.5 [B]* 

16 (3) 90 14.07.2021 14:17 30 12.80 24.54 3.9 [B]* 

17 (3) 90 14.07.2021 14:18 30 13.54 25.62 4.4 [B]* 

18 (4) 90 14.07.2021 14:21 20 3.85 21.92 0.9 [OK] 

19 (4) 90 14.07.2021 14:22 20 3.84 22.14 0.9 [OK] 

20 (4) 90 14.07.2021 14:22 20 3.79 21.85 0.9 [OK] 

21 (4) 90 14.07.2021 14:23 20 3.70 20.63 0.8 [OK] 

22 (4) 90 14.07.2021 14:24 20 3.58 21.83 0.9 [OK] 
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23 (3) 45 14.07.2021 14:32 50 57.84 31.14 28.0 [B]** 

24 (3) 45 14.07.2021 14:34 50 59.35 29.91 26.6 [X] 

25 (3) 45 14.07.2021 14:35 50 58.87 31.12 28.5 [B]** 

26 (3) 45 14.07.2021 14:35 50 59.33 31.37 29.2 [B]** 

27 (3) 45 14.07.2021 14:38 50 59.70 30.50 27.8 [B]** 

28 (3) 45 14.07.2021 14:40 50 60.37 30.88 28.8 [B]** 

29 (3) 45 14.07.2021 14:43 40 29.75 27.55 11.3 [B]* 

30 (3) 45 14.07.2021 14:44 40 29.51 26.50 10.4 [X] 

31 (3) 45 14.07.2021 14:45 40 29.29 27.00 10.7 [X] 

32 (3) 45 14.07.2021 14:47 40 29.47 28.01 11.6 [B]* 

33 (3) 45 14.07.2021 14:52 40 29.55 28.89 12.3 [B]* 

34 (3) 45 14.07.2021 14:55 40 29.67 29.66 13.0 [B]* 

35 (3) 45 14.07.2021 14:55 40 29.30 27.94 11.4 [B]* 

36 (3) 45 14.07.2021 15:00 30 13.53 --  [X] 

37 (3) 45 14.07.2021 15:01 30 13.47 25.21 4.3 [B]* 

38 (3) 45 14.07.2021 15:02 30 13.45 25.24 4.3 [B]* 

39 (3) 45 14.07.2021 15:03 30 13.63 25.06 4.3 [B]* 

40 (3) 45 14.07.2021 15:04 30 13.22 24.69 4.0 [B]* 

41 (3) 45 14.07.2021 15:05 30 13.57 24.00 3.9 [B]* 

42 (4) 45 14.07.2021 15:10 20 3.99 20.73 0.9 [OK] 

43 (4) 45 14.07.2021 15:11 20 3.79 20.93 0.8 [OK] 

44 (4) 45 14.07.2021 15:12 20 3.71 19.89 0.7 [OK] 

45 (4) 45 14.07.2021 15:12 20 3.68 21.24 0.8 [OK] 

46 (4) 45 14.07.2021 15:14 20 3.65 20.80 0.8 [OK] 

 

 

Legend: 

No.  Consecutive numbering of the impacts 

Target Impact points according to chapter 4.1 

A Angle of impact (90=perpendicular impact, 45=Façade) 

Time   Date and time (CET) 

Ø Projectile diameter 

M Measured mass of the ice ball 

V  Measured impact velocity 

E   Calculated impact energy 

R   [OK] = Valid shot without damage. [X] = Non-valid shot. [B] = Specimen is damaged. 

Damages: 

* Visible dent (Figure 8) 

** Visible dent and a surface deformation or an internal material defect visible (Figure 7) 

 

 

http://www.spf.ch/i-Report


 

 The validity and authenticity of this report can be checked anytime! 
www.spf.ch/i-Report Name: iH339.pdf Password: ua2e79RB 
 
 Page 11 of 20 pages  

 tr 

 

Figure 7: Visible dent and a surface deformation and an internal material defect visible  (shot 
with a diameter of 50 mm)  
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Figure 8: Visible dents (shots with a diameter of 30 mm) 
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5 Evaluation 

5.1 Component function  
The component is tested for watertightness, light transmission (where applicable) and appear-

ance.  

5.2 Damage criterion  
Watertightness: If the test specimen has no cracks or punctures, it is considered to be un-dam-

aged regarding watertightness. If the test Specimen is torn or punctured, it is considered to be 

damaged regarding watertightness. 

Light transmission, appearance: The plastic sheet is not damaged in terms of appearance and 

light transmission provided the impact has not caused any surface changes or internal material 

defects. If any surface changes or internal material defects are visible, the plastic sheet is consid-

ered to be damaged. Impact-resistant PMMA is considered to be undamaged regarding appear-

ance and light transmission provided no micro-stretching occurs (bluish-white spots). 

5.3 Measuring method  
Watertightness: Watertightness is tested based on whether puncturing occurs. If a puncture is 

not visible to the naked eye (specimen - tester distance of no more than 0.5 m), the vacuum test 

is carried out according to EN 13583. 

Light transmission: Light transmission is tested based on whether micro-stretching or any other 

internal material defect limiting light transmission occurs. Visual tests for micro-stretching or inter-

nal material defects are made against a light at a distance of 5 m. 

Appearance: The appearance must be tested in daylight or artificial light at a distance of 5 me-

ters between the test specimen and tester. Depending on the product and intended use, it may 

be necessary to test the appearance of both sides. 
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5.4 Evaluation 
After the testing with a certain ice ball diameter, the different functions of the test samples as de-

fined in ACFI test procedures have been rated according to the regulations in ACFI test proce-

dures as follows: 

 

Angle of impact 90° - Roof 45° - Façade 

Component's  

function 
HW1 HW2 HW3 HW4 HW5 HW1 HW2 HW3 HW4 HW5 

Watertightness -- OK OK OK OK -- OK OK OK OK 

Light transmission -- OK OK X X -- OK OK OK X 

Light shielding -- -- -- -- -- -- -- -- -- -- 

Mechanical perfor-
mance 

-- -- -- -- -- -- -- -- -- -- 

Appearance -- OK X X X -- OK X X X 

 

Legend: 

OK No reduction of the component‘s function. 

X  Impairment of the component‘s function.  

--  Not tested/ not assessed. 

N No rating of the component‘s function required. 

? Rating is not possible. 
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6 Additional brand names 
The product is also offered under the following brands and brand names: 

- None 
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Annex A Drawings and specifications 
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Measured dimensions: 

Overall thickness:  37/20 mm 
Cell width:   10 mm 
Top and bottom layer:  > 1.0 mm 
Bars:    > 0.5 mm 
Horizontal sheets:  0.1 mm 
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